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ML LITARY SPeCIFICATION

RESOLVERS, ELECTRICAL, AC

1. Sscorz

'

1.4 Scuve.~ Tnis sprciflcatior covers the reculrements fcr electzas
~esolvers operating at freguencies of 60 or 400 cycles for the precisin™
£7ansmiss$l0n Or CONVETsS1Nn oLl angular asta (see 6.1},

t.2 Classification.

1.2.1 Nomenclaeture,- The ncmenclature shall consist of the noum
2.c., Resorver, foliowec by & type Zesignat.on (Sea 6.20 A11
resolvers naving the same nomenclature shall be mecnanically and
clectricelly srte.cnangeable for all milaitary applicarions. The tvoe
desigaation shall be :ndicated by a combination of aigits and letters
Illustrated below 1s the complete nomenclature for a resolver tyge
23R32N4:

Resolvar 23 R 32 N 4
Noun Size Funct. Imped. Comp. Excit.
Input
Wind.

(1.2.0.1) (. 2.1.2) (1l.2.1.3) (1.2.1.4) 1.2.1.5)

1.2.1.1 Size,- The size 1s the maximum diameter in tenths of an
1ncn, If the diameter is not exactly a whole number of tenths, the
next nigher tenth 1s used.

1.2.1.2 Function.- The function 1s identified by the letter kK, tnxe
uLoaguut.0a fur cesolver,

1.2.1.3 Impedance.- The impedance 1s the nominal inpur impedar
hundreds of ohmes. 1If the impedance is not exactly a whole number o
hundreds. the next higher hundred i1s used.
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1.2.1.4 Compensaticn.- Compensation is indicated by a one-letter
symbol 2s follows

Reslstor compensated =-======wrecon.-~ R
Winding compensated ==--cecrccocomccnnn W
Resistor and winding compensated ----- B
Not compensated --=~-=----=--co--oumox N

1,2,1.5 Excitaticn freguency.- The ex<c:itation frequencv 1s identiried
by cne dig:it as follows

Excitation frequency (cps) Code
60 6
400 o

2 APPLICABLE DOCUMENTS

2.1 The following documents, of the fssue in effect on date of
invitation for bids or request for proposal, {orm a part of this
specification to the extent speclfied hereia.

SPECIFICATIONS
Federal
TT-I-558 Ink, Marking Stencil, Opaque, For Nonporous
Surfaces, Metals, Glass, etc.
Military
MIL-V=-173 Yarnish, Moisture and Fungus Resistant for
the Treatment of Commmunications, Electronic
and Associated Electrical Equipment
MIL-P-6906 Plates, Information and TIdentification
MIL-5-12134 Synchros, Resolvers (Electrical) and Servo
Motors, Packaging of
MIL~F-13926 Fire Control Material, General Specification
Governing the Manufacture and Inspection of
MIL-R-23417 Resolvers, Electrical, General Specification For
STANDARSDS
Military
MIL~-STD-105 Sampling Procedures and Tables for Inspection
by Attributes
MIL-STD~109 Quality Assurance Terms and Definitions
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MIiL-3TD-12% Marking for Shipment and Storage

MIL-STN-130 Ident1rfication Marking of U. S. Militar.
Property

MIL-STD-202 Test Methods for Electronic and Zlectriecl

Component 2arts
DRAWINGS

.8, Armv Munitions Command

F7651264 Resolver, Electrical, Type 15R7N4
F7674822 Resolver, Electrical, Type 23R8N4
F7677411 Resolver, Electrical, Type 23R3N4
F7676358 Recolver, Electrical, Tvpe 23R6NS
F7659638 Resclver. Electrical, Type 23RINE
F765961L7 Resolver, Electrical, Type 23R6R4
F7659420 Resolver, Electrical, Type 23R3ZW4
F7659434 Resolver, Electrical, Type 23R11R6
F7658446 Resolver, Electrical, Tvpe 23R32N4

(Copies of specifications, standards, drawings and publicatilons requirc.
oy suppliers in connection with specific procurement functions stould b
obtained from the procuring activity or as directed by tne contract.us
ocffticer.)

2.2 Crher publications.- The fcllowing decuments form ¢ part I o...
specificat.on to the extent specified herein. Unless otherwise indicatcc
the 1ssue 1n effect on date of invitation for bids or request for propota.
shall apply.

~ATIONAL BUREAU OF STANDAKLS
Handbcok H-28 - Screw-Thread Standards for Federal Services

(Application for copies should be addressed to the Superintendent of
Documents, Government Printing Office, Washington, D. C. 20402).

CONSOL1DATED CLASSIFICATION COMMITTEE
Consclidated Freight Classification Rules

rarplicatzon for copies should be addreesed te the Conscl:idated
CLossification Committee, 202 Chicago Union Station, Chicago 6, Illi-:.s

3. REQUVIREMENTS

3.1 Detail requirements for the individual resolver types.- Deta.l
reyulrement > for resolvers shail be 1n accordance witnh Taole I ard
arawing as specified herein for each respective type resolver (see . |
wnid 0.2).
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bmission of fairst

< ee-f oo an

S

3.2 Fairst artacle testing. Requirements for
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3 3 Design conventions,

3.3.1 Resolver zero.- Resclver zero 1s defined as the rotor positior
produced under the following conditions.

1 1 Resclver zero for rotor excited units.- Trat pesition of the
rora~ * rirh winaings (R1-R3) ave {S2-S4) experien  wT.nimim coun. M.
tn 1l nu for which the established vector convention 1s 1n accoraancs
wita T™yzguie U oand the eguatrions of 3.3.7.1 for posit.ve (cour -rclockwise)

313

.
Nl

oLt lon,

R Sl

v Y

Figure 1

5,3.1.2 Resolver zerc for stator excited units,- Thar position of
the rotor for whicn winaings (51-S3) and (R2-R4) experience minimum
coupling (null) and for whicr the established vector convention 1s in
accorgance with Figure 2 and the equations of 3.3.2.2 for positive
(counterclockwise) rotation.

S1 Rl

Sé g S2 Ri= R?

4
<

n

1.
¢
‘.

Figure
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3 3.2 Eleetracal anglc.- Tne electrical angle theta (8) 1is the
e wnich satisries tne relative ragnitudes and polarities of the

s wondary veltages ol an .oeal resotdver in accordance with tne vecto
rvention establishied 1r 2,301 anag with tne ecuatiors cf the follow

>.3.2.1 Rotror energized units.,

E(S1~S3) = KE(R1-R3) cos & + KE(R2-R%4) sin B
E(S2-S4) = KE(R2-R4) cos 8 - KE(R1-R3) sin 6
Where K = Transfcrmation Ratio

P 2 ] ~ - -~ - -
s 3 7.7 ESfalur cnéer2ized units.

©

E{R1-R3) = XE(S1-83) cos & - KE(S2-54) sin
4) = KE(S2-S4) cos 8 + KE(S1-S3) sin 8
Where K = Transformation Ratio

NOTE Wrenever a winding 1s referenced 1n terms of 1ts two enumerata:
terminatieon letters, e.g., E(51-83), E(R1-R3), etec., the direct: -
of the 1nstantaneous voltagze vector shall be from the first
ecureralea lettel to the second,

5.3.7 Thasc rotation.- Phase rotatiocn shall be coasidered ccorr-ze:
wher for counterclockwise rotation of the rotor shaft, the resolver ou
puts dre in accordance with the equations of 3.3.2, or, when tested 1
accordance with 4.6.7, the voltmeter shall read less than chie test
voltage.

5.3.4 Units.- Unless otherwise specified, units of measurement
shu-_. be as tolliows

(a) Angles - degrees, minutes

(b) Potential - volts, rms

(¢) Impedance - ohms

«d) Current - amperes, rms

(e) Temperature - degrees centigrade

5.4 Design and construction.

5.4.1 ZTerminal 1dentification.- The following terminal designot.or=
2rall pe used

Windings Marking
Stator Winaing 51-S3, S2-S4
Fotor Winding R1-R3, R2-R4
Termo- sating wWincing Ci-C3, C2-C«
Compensacirg Resistor 1-3, 2-4
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erminal designations are sucn that stator and compensating terminals
1th like numbers have like polarity when the resolver rotor angle 13
zcrc degrees,

3.5 Performance.

3 5.1 Ioput voltege and frequency.- Tne resclver shall cperate
satisfactorilv at the input vecltage and frequency specified :n 3.1.

.5.2 Test voltage.- Test voltage 1s the input voltage at which
i risciver snall meet the requirements of this specirication and shal.s
P et 50 Cro.e&C 1DV 3 L,

7. ' Primary current.- Primary current .s tne current dvawsn by ths
rimel s wner maximum input voltage 1s applied and the secondaries are
oren, 1he raxrmum waput current shall not exceed the sgpecified value of

3.1

3.5 4 Primary power.- Primary power is the power consumed by tne
r1—sr) wnen maximum 1nput vsltage 1s applied ang the cecwondélivs are
open. Tne maximum power consw.med bv the resolver shall not exceed tne
~rerfied value of 2.1,

3.5.5 Hign porential.- Resolvers shall show no evicence of leakage
or 1rsulation breakdown between windings and frame and between 1solated
windings when subjected to the high potential tests.

3.5.6 Insulation resistance.- Resolvers shall have en insulation
-zcrstance of 100 megohms (minimum) when a dc voltage 1s applied between
w:!nC1nes and bdctweern wincings and case.

3 5.7 Dielectric strength,- Resolveres snall show no errztic indice-
t.on vf current in the primary or exhibit a noticeable torque when
suyjected to the dielectric test voltages and frequencies.

3.5.8 Function error.- The functicn errcr of the resclver shall
not exceed tne value specified in 3.1,

3.>.9 Null voltage.- The fundamental null voltage and the total
1ull voltage shall not exceed the values specified in 3.1 (in mill:-
volls root mean square (rms) per volt (rms) input),

3,5.10 Fraiction torque.- The amount of torque required to overcome
friction shall not exceed the maximum values of 2.1 for the specified
temperatures (23° + 5°0C),

()
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.5 011 Rdcla‘ play ane ore play.- Radial play shall not encecd
valuazs spezifica ir 3.1 on revarsal of % pound load. End play shali -
exceed che va]ue specified 1n 3.1 on rev;rsal of 1 pound load.

[F V)

3,5,12 2rash ring cortinuity.- Each rotor winding snall show cor-
tinuity and the change in resistance shall not exceed 5 percent betwee
the high and low measured values when the rotor is turned at a speed ro:
faster than 5 revolutions per minute (rpm) for a2 minimum of twe revoluts or
in each direcrion,

3.5.13 Pnase snift.

3,5.13.1 Nomiral.- The nominal phase shift snall not exceed tne
specified velae of 3.1,

3.5.13.2 variation due to rotatisn.- The variation of phase srift o
a functien of rotor angle snall not esceed the specified wvalue »f 3.1.

3.5.13.3 Variat.on due to voltage.~- The total variation o:r phase
shift as a function of input voltage shall not exceed the values speci
in 3.1.

3.5.14 Transformation ratio.- The value of the transformation ratin
shall be as specified 1n 3.1.

3.5.14,1 Variation with input voltage.- The variation 1in transforra-
t:on with the specified input voltage (see 3.5.1) shall not exceed the
lirits specified wn 3.1,

3.5.14.2 Eguality of transformaticn ratio.- The maximum difference
in transformation ratios from primary to secondary and where compensat.ag
windings are used from compensator to secondary windings shall not
exceed the lirats specified in 3.1.

3.5.15 Compensating windings.

3.5.15.1 Null voltape.- The null voltage shall nave a fundamental
frequency component no greater than 0,10 millivolts root mean square
(rms) per volt (rms) input when connected as specified in Figures 21 and
22.

5.5.15.2 Wiading phase.- The correct winding phase shall be ina.a_.::ze
wiien tne volitmeter reads less than the test voltage and the resclver .:
connected as shown in Figures 23 and 24.

53.5.15.3 Ecguality of compensating windings.- When the resoiver 1s
connected as ghown in Figure 25 the null voltage shall have a fundamentai
frequency component no greater than 1.0 millivolt (rms) per volt {(rms)
input,
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3.5.15
apolicable

.4 Compensating resistor.- When compensating resis:ors arc
-

3.5.16 Impedance.

3.5,16.1 Rotor impedance, stator open-circuited (“R0O).- Rotor
impedance, stator open-circuited,ZRO,shall not exceed the specified
lamit (see 3.1),

1.5.16.2 Stator impedance, rotor open=-circulted tzSO).- Stator

s Je

impedance, rotor cpen-clrculted,“S0,shall not exceed the specified limat
(see 3.1).

3 5.16.3 Rotor impedance, stastor snort-circuited (ZRSS),- Rotor
1npedance, stator 9hort~c1rcuLted,zRSS,shall not exceed the stecified
Lot (see 3.1),

3.5.16.4 Compensator impedance, rotor open-circuited (ZCO).-
Compensator 1mpedance, rotor open-circuited,“CC,shall not excead the
specified limit (see 3 1).

3.5.17 Perpendicularity of axes.- The angular deviation of the null
angles from tneir true angular position shall not exceed the specified
valve of 3.1.

3.5.18 Resolver zcro marhing.- The frame of the resolver shall pe
pernanently marked with an arrow which colncides witn an index mark on
tne rotor shaft at electrical zero within + 10°.

3.5.19 Shift of resolver zero.- The change of pcsition of resolver
zero with variation of input voltage and frequency shall not exceed the
values specified in 3.1,

3.5.2C Harmonic distortion.- Unless otherwise specified, harmonic
distortion shall pe no greater than 0.i% when connected in accordance
with Figure 14 or 15 as applicable.

3.5.21 Radio noise.- Resolvers shall not produce radio nolse at a
distance three feet from the unit In excess of 2.5 microvolts 1in the
frequency range 0,15 to 65 megacycles and 5 microvelts in the frequency
range of 65 to 150 megacycles.

3.5.22 Temperature rise.- The temperature rise of the energized
resolver above ambient temperature shall aot exceed the limits specified
im 3.1,

3.6 Environmental.

hev shall conform to the value and tolerance specified in 3.1
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3,{.% Lrcurance.=- ALl resolvers covelec by ©N1s specilication she-
ne canable of operating at 1150 4+ 50 rpm continuously for 100C + 10

nours without failure or evidence of unaue wear, deterioration of winaui.-

or deposits of cistillates,

3.6.2 Vibratior.=- The resolver shall show no evidence of aamage,
loose metal chips or other particles of foreign matter and shall opera.e
satisfactorily after naving been vibrated 1in a vertical and herizontal
direction for a total amplitude of .010 + .002 inches at a frequercy or
10 to 60 cps with a period of one minute for & total of & nours + .5
minutes.

3.6.3 Shochk.~- The resolver shall operate sat.sfactorily after be

¢ve.ylzed anag svojected to & blows 0of 100 G each while the shaft 15 frev
to rirate

3.6 4 Humiaity.~- The resolver shall show no evicence of rust,
tlistering, varnish condensation and shall ope"ate satisfactorily after
exposure for 240 hours at a temperature of 40 = 2°C and a relative
numidity of 90 to 95 percent.

3.6.5 Ambient temperatures.- Resolvers shall be capable of storage
without aqamage in amblent temperatures ranging from -62°C to 100%C, Tae
resolvers shall meet all the specifiea Teculrements wnen cperated in
t-¢ following ambient temperatures~ 55°¢ to 85°C. All resolvers shall
conlIorm to tne cequirements of 3.5.4, 2.5.5 anc 3 5.0 after beuing
temperature stanilized for a period cf four hours at 125°C.

-

3.7 Identification.- Resolvers shall be identified witn markings
contorming to Figure 3 and MIL-P-6906, 1I1f identification plates are
vsed they shall be not more than 0.003 inches thick. Other methods cf
marfing are permissable provided they comply with MIL-P-6906,

3.7.1 Legibilicy of marking.~ All marking shall remain legible
atter completion of all tests.

3.8 Rei. sts.- Resolvers shall be capable of meeting all the require-

merts of turs specificaticn when tested in accordance with 4.6.27,

3.9 Workmanship.- Workmanship shall be in accordance with the
applicable requirements of MIL-F-13926 and shall be of a gquality
centistent with the best instrument practices and tne highest production
st andaras.
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_NOMENCLATURE
A o
lﬁj 1 Cc
1‘ e -
—— - - — _¥*_1
f o IYOLTS =1 CYCLES ——
3 v FEDERAL STOCK NO — P
| npr by PART NO.T 73 SERIAL NO. — - - _F
, YTIGH INSPECTED 2 "2 CONTRACT N0 2210 _£
v MFR BY O -2 __J7US —:;J .
— A j
£ "G" RADIUS
- TABULATION CF LETTERED DIMENSIONS
_SYNCHRO SIZE A B c D 13 F G
15 3 3/4  3/32  3/64  3/64  1/16  1/8
23 35/8 1 7/64 3/32 3/64 1/16 1/4
NOTES
l. LEGEND SHALL BE CENTRALLY LOCATED HORI7ONTALLY AND VERTICALLY.
2. ALL CHARACTERS SHALL BE GOTHIC STYLE EXCEPT SUFFIX LETTER OF
TYPE DESIGNATION WHICK SHALL BE LOWER CASE ELITE.
3, MNOMENCLATURE, VOLTAGE AND FREQUENCY SHALL BE AS SPECIFIED IN
DETAIL REQUIREMENTS ON APPLICABLE FIGURE.
4, SERIAL NUMBERS SHALL BE REQUESTED FROM THE PROCURING AGENCY.

CONTRACT NUMBER SHALL BE APPLIED WHEN REQUIRED BY PROCURING
AGENCY .

Figure 3. Identification Marking for Resolvers

10
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Fxcitation Winding
Frequency

luput Volrage

Max 1 mum

Tesat

Mintmum

Input Current (Hax )
Input Power (Max.)

D C Resigtance

Inpur Winding (+ 15%)
Output Winding (+ 157)
Comp. Winding (+ 15%)
Comp Resistor (& 5%)
Transformation Ratio
Rotor/Stator (» 0.01)
Rotor /Comp (+ 0.01)
§tator/Rotor (+ 0.01)
Equality of Transfhrwation Ratio
Phase Shift 1/

Nominai

Due to Rotation

Due to Voltage

Perpendicularity of Axes

Rotor

Stator

Null voltage

Fundamental (Max )

Total (Max.)

Function Prror

Zero shift of Null Spacing at 0°
With voltage

With Frequeacy

Friction Terque

At -27 + 39C (Max )

At -559C (Max )

Briah Contact Resistanc:
Terperature Rigr (Max )
Weight {(Kom )}

Shuft End Play (Mae }2/
Shaft Radial Play (Max 27/

(Max )}

Hries 3 R T
2, sh-fy W ogpg 1

S s MR T
. RESOLVFR TYPE DESIGNATION
_Uware 158708 23R304 2IRINA 23R6NG 27RBN4 /éﬁoqa 23R11IR6 2IRI7NRL
Stator Stator Scator Rotor Rotor Scator Stator Stator
CPS 400 400 60 60 400 400 60 400
Volets 32 90 50 90 90 M 26 130
Volts 2¢ 60 24 60 60 26 24 60
Voles 05 10 8 20 20 0.5 2 05
Milliamps 57 445 60 170 130 U5 28 47
Warts 0 27 51 0t 80 70 0 37 013 06
Ohme 57 4.84 76 7 250 %6 ix 0 116 26
Ohms 15 16.2 325 5 280 46 30 5 325 5 170
Ohms NA NA NA NA NA ta R7Y HA
Chma NA NA Nt NA NA 22 23 4 HA
0 45 103 0 9¢ NA NA ¢ 929 0.99 0 99
NA NA NA HA NA NA NA NA
NA NA NA 1 00 1 00 NA NA NA
% Spread 0.2 0.5 0.5 05 05 Q2 02 02
Degrecs 57 1.3 77 28 8 4 0 1,0 6 6 0 90
Degree 40.5 40.5 40 5 40.5 +0 2 40 2 +0 ? +0 2
Degree 405 +0 5 40 5 +0 5 +0 2 +0 2 +0 2 +0 2
Minures 425 50 45.0 NA NA 25 42.9 425
Hinutes RA KA MA +50 +5.0 NA NA NA
av/y 0 707 0.53 1.17 0 53 0 53 0 57 .53 0 35
av/v 0.884 106 124 1.06 1,06 0.78 0 53 053
Percent 40,2 +0 2 40 2 0.2 40,2 40 1 40 1 40 1
Minute $2 0 130 40 1 +3 +3.0 +2 0 +20 +20
Minute 110 +1 0 +10 +1 0 +L 0 +1 0 41 0 420
Qz-1In 01 046 06 0.4 04 0.4 04 04
07-In 0.6 0.8 o¢e 08 0.8 08 08 08
Ohm= o8 0 09 17 12 03 0 16 1.7 0 9
Degreea C 30 45 (Y 65 65 45 45 45
0z 6 4 28 z8 28 28 28 28 28
Toe} 0 0015 o 00 0 (0> 0 005 0 005 0,00 0 00" 0 005
. . __Ineh 0 0004 LU ¢ i 0.00t 0 CO01___0DQ0: _ 0.001 0 001
LEEEor S T BT € YO FEONTTR N I A P P vy Aper . Fina bty 1g of Sprelfieal fon MR-k 143460400

23RN

Stato
400

130
(D]
05
47
06

97
177
189
NA

0 99
hA

0 10

(HIVNGRE™T -0 -TIN
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4 QUALITY ASSURANCE PROVISIONS

’

4,1 Responsibility for inspection.

‘1.1 Supplier.- Unlcss otherwise apecified In the contract or purchase
v Gy, the supplicr Ls -espunsible for the performance of all {nspecrion
requirements as specified herein, Except as otherwise svecified, the
suoplier mav at:ilize his own facilities ov any commercial lavoratory
acceptabls to the Government. The Government reserves the right to per-
form any of the inspections set forth in the specification where such
.aspactions are deemed necessary to assure supplies anc services conform
ro orescribed requirements,

4,1.2 General provisions.- The quality assurance provis .. of thi.
sec fication and of other documents referenced herein {form :he basis
¢ 2aspection to be performed by the suvplier, Definitions of inspection
erms not otherwise defined herein shall be as licted :n MIL-STD-109,

L S o SRV
(o)

I~

1. Te<t anc :nsoeccion facilities.~ Test equipment and iuspecti~n
ac: 1-t;;s shall be of sufficient accuracy, qrality and quantity to

271t the required inspection. The supplier shall establish inspection
ecuipment to the satisfaction of the Goverament.

13 orh

4 2 Inspection conditions and methods.

4,2,1 Inspection conditions.- Unless otherwise specxfled herein all
e-»aminations and tests shall be performed at 20° to 35°C at a barometric
pressure of 28 to 21 1acnes of mercury and at a relative humidity of 45
to 75 percent,

4 2.7 Test voltage and frequency.- The test voltage and frequency
shall be zs specified i1n Table I. Tolerance on test voltage and freguency
shall bc as specified on the applicable test figure,

4,2.3 Stabilized operating temperature.- The stabilized operating
temperature 1s reached when the d.c. resistance of a secondary winding
cdoes not change more than 0.5 percent over a period of 15 minutes while
cne primarv winding 1s energlzed at the test voltage and frequency.

4.2 4 Test temperature condition.- Test temperature condition has

been reached when a resolver has been energized at the test voltage anc
irequency for tne same length of time reguired to oring a resolve: wuth
the same type designation number to stabilized operating temperature,

4.3 Farst article tests,- Unless otherwise specified, the require-
ments and tests of Table III shall be conducted on first article samples
only. Failure of any first article sample shall be cause for disapproval
and supbscquent action as required by the contract clauses aoplicable o
irrst avticle testaing.

’

S Rolllt ceonfocrmance inTpection,
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4,4%.1 Accepta~ce inspection.-~ Acceptance inspection shail cv.c.st

rhubus A olid B inspecclon,

4.4.1.1 Inspecticn dot.- [uspection lot shail consaist of all cle

tesuivers ©of one type produced under substantially the same concitions

ana ofiered for inspection at one time.

4.4.1.,2 Group A 1inspection.- Group A inspectiorn shall consist of
exvaminations ana tests specified in Table II and shall be on the seue
~I sample units.

w.4.1,2. L GSampling plan - Stacis:cical sampling and inspecticn sha

Lbe “n accorcance witn MIL-STD-1G5.

Lrorer
=g
rrm

£,4.1.3 Rejectea lots.- If an inspection lot is rejected, the suprli
snall withdraw tne lot. The supplier may screen out defectives or rewor}

the lot and submit 1t again for acceptance inspection

ITaBLE I1 - Group o Inspection

- Test Requirement Test LCL Huprih
Paragraph Paragraph (Majcr 1T
Visual and cimensional 4.5 L. .J
Continulty 3.5.12 4.€.1 1.0 -_—
Fricrion torgque 3.5.10 4,6.2 .0 e
Resolver zero marking J 3.5.18 4,6,6 - 5.0
Current i 3.5.3 4.6.3 f ‘
Power ] 3.5.4 4.6.4 ‘ i j
i Null voltage 3.5.15.1 4.6.15.1 {
g e Winding phase 3.5.15.2 4,6.15.2 i
5z Equality of windings 3,5.15,3 4,6.15.3
oo [Resistor 3.5.15.4 4.6.15.4
. Pnase rotation 3.3.3 4.6.7 l
narmonic dist »~tion 3.5.20 4,6.8 }
T zpemciculo .y of aacs b 3,517 4.6.10 ! :
Iendamental nuil voltage } 3.5.9 4.6.9 1
Total null voltage 3.5.9 4.6.9 1.0
Transfurmation ratio 3.5.14 4.6.11 ! :
thru b
) ! 4,6.11.2 { H
iNominal phase snift 3.5.13.1 v 6,6,12 ; -
{Variat:on due tc rotation ! 3.5.13.2 4,6,12,2 Y )
\Variation aue to voltage g 3.5.13.3 P L,6.12,3 3
Function ers-ys , 3.5.8 | 4.5.13 § ‘
: ; f4.6.13.1 { ;
i ¢ 4.6.13,2 ; |
Ecualitv of transformation ratio D 3.5.14.2 4.6.11.4 ! i
H1gn potential t 3.5.5 f 4.6.16 : |
insulation resi-tance 3.5.6 “.6.17 E ‘
Dieleciric - 3.5.7 4,6.18 i \ A !
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£.4%.1.4 Group B 1inspection.- Group B 1nspection shall consist of the
rocts coecif.cd 1o Table III. A total number of three (3) samples per
order enall be submitted from the first lot and Irom units that have
pa=sed Group A inspection. On approval of the procuring actifvity, the
comtracteor may substitute certified test data in lieu of testing fo.
Group B 1necpection provided the data has been accumulated from a pre-

vious order of the same type being submitted for inspection and the data
derived from items produced within two years of the current order date.
certificetion thall also provide a statement as follows. "As the
horized representative of the supplier, the undersigned warrants and
that All tne information supplied herewith ¢ frue anc accurste
i1e requirements for certification of conformance to Group b
cn nf MIL-R~14346A(MU)",

AT SRS B T
[ S

~
R I LA
(]
e}

[t
2

4,4,1.4 1 Disposition of sample units,- Sample units which have been
tested for Group B inspection shall aot bte delivered on the contract or
order.

45 Visusl and mechanical.- The resolver chall be inspacted wv.szually
te determine that the dimensions, markings anad finishees conform to tne
regulremente specirfred herein. The resolver shall -7s¢ be exandecd f--
clzanliness, tightness of fittings and peneral ippearance.

TABLE ILI - Group B Inspection
Test Regquirement Test
Paragraph Paragraph
Impcgance ¢ 3.5.10 1 4.6.5
Scuft 5% rescolver zerc 3.5.19 i 4.6.01w
Ynllage range vs. transfcrmation ra<io 3,5.14. 0 4.,6.11.3
Veltage range vs. phase shift 3.5.13.3 4.,6.12.3
Radio noise 3.5.,20 4,6.19
jTemperature rise 3.5.21 4.6.20
Low tempcrature operating tests 3.6.5 4.6,21
Hign temperature operating tests 3.6.5 4,6.22
Zxtreme temperaturg tests 3.6.5 4.6.23
Vibration 3.6.2 4.6,24
Snock 3.6.3 4,6,25
Endurance 3.6.1 4.6.26
jBumidity 3.h.4 4.6.28
Retests 3.8 4.6.27

4.6 Test procedures.

4.6 1 PBrush-slip raing continuity - The shafr shall first b~ rctated
tor several revolutions. With a Wheatstone Bridge or any nther approved
metnhod acress the terminals of each rotor winding, the continuity through
tre hrushes and s'1ip rings shall be determined. The test shall be made
woile tne rotor 1s pelng slowly turned at a speed rot faster than 5 rpm

I-r

N

~ot less than two

L e}

Jedens

revolations in

each

14

directlion

and sncali

conform to



(75 = 10°F). Wuith the duai or pointe
tor shzll be rotated at o rate not fasoo”
than 6 rpm with tae snait in a horizontal position; at least two
revolutions of the stator shall be made 1in each direction. The specizio.
toroue value shall be considered exceeded if the dial or poimter tuz..
one revolution,

4.0,3 Input current.- Witl, maximw. 1mOut voltage ajpliad KC G
;v reery winding Jna cne secundaries open, the input carrent suall L
M.asSuled w»1Di ol dmuecier hdving an accuracy of at least 1%. (See ---

4,c.4 Powe..- The serles capaciior used in this test snall se o=
value ro serie: resonaie the resclver winding.

4.1 hetar oveiltef un.ts.- For rotor excited units the rescel -
cted as showr 1n Figure &,

i~

.

18 &l

1o

r

>
%

" ARTABLL VOiTAGE
RATED FREQ. = 1%

S4 - e

Figure 4

The wvariable input voltage 1is gradually raised until 20% of the cuire:
measured in 4,5.3 1s obtained, ''C" 1s adjusted to produce a maximun
cucrent indicarion, The input voltage is then varied to produce the
maximum current meastred in 4.6,3, The last two steps are repeate-
until maximum current is obtained for an optimum adjustment of 'C'

The power 1s computed from
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= (V=-TRm) I,
rs the reading of the voltmeter
1S tne arneter reading
1s the resistance of the armeter and leads

P
wnere V
I
Rm

A suitable wattmeter (or any other approved method) can be substituted

fovr the voltmeter, ammeter and capacitor of Figure &4, w
—axiruT input vol+tace apnlied (see 3,10,

CAUTICN Txcalse of the large voltagrs producea nrv se-
Ls reccrmended tnat input voltages pe varied with care.

4,6.4.2 Stakor evxcited uwoits,- For sratsr excited u s the sesolves
15 conreated as showr 1n F gure S, The same procedure - .ollowed ac wn
4.6.4 1,
f ! | Fi
? |
L >/ -~
V) e
VARIABLE VOLTAGE IS4 52 R 4
RATED FREQ. + 1%
S3 1
' i R3
—(&): ¢
Figure 5

1th the scecificc

1e7 resonirne Iy

«.6.5 Impedance.- Tne resolver snall be mounted centrally on a

square aluminur plate 1n accordance with Figures 19 and
unt1’ thermal stabilization 1s reacned. T

snowr 1n Figure 6 shall be used to obtair the following
measurements.

20 and excited

e serlies resonance dr.dge

impecgance

Y



T

[NPUT VOLTAGE (MAX)
RATED FREQ. + 1%

-

UNIT UNDER TCST

A

where 4R = resolver impedance and Rp + RB = 10,000 ohms,

Figure 6

4,6.5.1 Rotor impedance, stator open-circuited (ZR0).- The zmpel.~c.
of eacr rotor winding shall be measured separately witn tne remaining
rotor snorted and the stator windings open~-circuited. ZRO shall confc ~
to 3.5.16.1.

5,€.5.2 tator impedance, rotor open-circulted (%50).- The imprus -
of each stator winding shall be measured separately with the remaining
stator shorted and the rotor windings open-circuited. 250 shall confo s
to 3.5.16.2,

4.6 5.3 Rotor 1mpedance, stator snhort-circuited (ZRSS).— The
impedance of each rotor winding shall be measured separately with the
remaining rotor shorted and the stator windings shorted, ZRss shall
conform te 3.5,16.3.

4.6.5,{ (Compensator 1impedance, rotor open-circulted (ZCQ).— The
impedance .. each compensator winding shall be measured separately wait.
the remaralng compensator winding shorted and the rotor windings open-
circuited. &CO shall conform to 3.5.16.4,

4.6.6 Resolver zero.

L.6.6.1 Coarse resolver zero - rotor excitea.- For rotol extl.oec
units the resclver i1s connected as shown in Figure 7. The rotor s
rotated until a minmimum reading is obtained on the voltmeter. The
relative posit.on of the arrow stamped on the frame to the 1naex on the
snaft shall conform to 3.5.l8.

17
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?

| ﬁz

TEST VOLTAGE + 5% R ‘o
RATFD FREQ. * 5% %2 {:
|
!
| R |
[ ) { -~
\J

Figure 7

4

N9

S

5

N
et
[ 73]
W

Coarse resolver zero - stator excited.- For stator excited

£.6.6.2
units the resolver 1s connected as shown in Figure 8. (See 4.6.56.2.1).
f :1 4 A
1 . | ‘7
J i
2 1 Rl '
° |
1EST VOLTAGE + 5% S¢ R4 !
RATED FREQ. + 5% Se
Rz
‘1 S3 R3
i /‘\
A4 - w -
Figure 8

The same procedure is followed as in 4.6.6.1.

£.6.6.2.1 Special case - 23R6R4.- For resolver 23R6R4, the test
circuit 1s connected as shown in Figure 9. The same procedure 1is

followed as in 4.6,6.1.
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T ]
l 5' //‘ rr':«
=
Re
TEST VULTAGL + 5% Al A
RATED FREQ. + 5% | Ts’;& oA .,“32 L s
i <3 j R
|
(V )—-—’J

=

4

Figure

+ 6./ P.dse rotution.~- The unit 1s placed in rhe angular accirean,

stand ~or rhe £n)lowing tests:

4.6.7.,1 Rotor excited units - (R1-R3 wincing).- For rotor excite:
anlts the resclver s connected as shown 1n Figure O,

L4 ‘
I t =~ ‘ .Sl'
A { ] ¢
! a& ‘ =
ap L - ° <™
JEST VOLTAGE + 5% 7l g i
GATED FREQ. <+ 5% A2 S¢ TN
£ S

S
R4 ~/

TN
'\

Figure 10

When tne resolver shaft 1s rotated to the 90° position, the voltmeter
reaalng shall conform to 3.3.3.

4.6.7,2 Rotor excited units - (R2-R4 winding).- The same proced. .
1s followed as 1n 4.6.7.1 except that the resolver 1s comnected as s5r0..
in Faigure 11,
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e

—
i & y

TEST VOLTAGE + 5% 3 S¢ c2

- >

RATED FREQ. + 5% R R £
L 4

‘ R4 S3

. 4 9

Figure 11 o
+.6.,/ 3 Stator excited units - (S1-53 windingj.~- The same procecurc

1s followed as in 4.6.7

ia Figure 12,

l excepr that the resolver 1s coanected as shown

5%
WA

TEST VOLTAGE
RATED VREQ,

i+ i+

)s;

FE‘

-
IRl

Figure 12

L.6.7.4 Stator excited units - (S2-54 w:unding).~ The same procedure

s followed as in 4,6.7.1 except that tne resclver is connected as shown

in Figure 13.

e i

TEST VOLTAGE + 5%
RATED FREQ. + 5%

Rz

—

=

sS4 $8 RI R3

\S3 R4

Figurc 1.

20
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4,0,8 dHarmonic distortion.

4,6.3.1 KolLor excitedg uilts,- For rotor excited units the rescl ro:
’ 1~ connected as snown 1n Filgure 14. The narmonic distortion snall ce
P pisatil 478 s Wil nit e cecd toe sgecified L1

cabured ab thie 9

3 5.2C.
' 3
L { R2 St
e r'
; > o HARMONIC
L2 7T VILTAGE + 0.5% £4 > s? WAVE
Sires fare T 0.59 N3y, ANALYZER
o —
3 al
S $3
{
Fligure 14
+on 50 Flelor eNcllel daliles.- The sare proccaure 15 fo'lowed o
4 o &.l except that the resolver 1s connected @S SNOWND LN FlgUle L0«
[ .
, i %:52 Ri
: r /
) X = r
VO TAGE 2 0.2k : N = . =0 HARMONIT
A8l FREQ, -« 0.0°% ) H K2 WAV
-— { ~ R /\ (— y /) A WAVE
S ilg ANALYZER
53
: 4 e |
} R3

Figure 15

4.0.9 fuli veltage test.~ Fundamental and total null voltages si=
DL easurea across the terminals i1ndicsted, and 4t the elecirlfas Giio. .
- indicated ir Table IV when the resolver 1s energilzed according te 4.0 o
and &4.2.4 across one of the applicable pairs of pramary terminals. M.I.
voltayes shall be maasuled at tne specified tast voltage by the -echo.
eitner 4.6.95.1 or 4.6.9.2, at the option of the supplier. The voltate
12 LFSC*umPHLs used shall 1indicate the value of the voltage in
> €I tne rwes value of 2 eguivalent si1ne wave and =nall av2 o

21
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1nput 1mpedance equal to that of a 500,000 ohm resistor snunted hy a 30
pF capavitor. Fundamental and total null wvoltage. at amy test positior
<1l b I{n uaccerdance with 3.6.8. This test shalit be rcpcated, except
th t ' other applicable palr ol priumary termlnaly ghi?l Lo energized.

4,6.9 1 Frequency-sensitive voltmeter method.- A frequency-sensitive
voltmeter shall be used whien has a fundamental €frequency filter with =2
change oL output voltage nct to exceed + 0.5 percent for & change of = |
percent wr cxcitaticn frequency. The output veltage ~h»1]1 2len he 2zt
least minus 30 decibels (db) at half and twice rated frequency. The
neter siall be properly compensated for the insertion luoss £ the
f:lter, Turn the resoclver rotor until a minimum voltage is obtained cn
tae {requencvy-sensitive veltmeter, This vnltage 1s the fundamental
comporent of tne null voltage., Witnout disturbing tnis rotor posit.or,
measure the total null voltage with a vacuum tupe voltmeter,

4.6.9.2 Pnase-gensitive voltmeter method.~- Turn the resolver rotor
until the i1nphase component of rhe null voltage s zery as indicated or
» phase-ctencsitive volimeter., Read the quadrature volizre. Thris wvoltage
15 the fundamental component of the null woltage. Withoit disturbing
this reter position, measure the total null voltage 2n o vacuu~ tube
voltmeter.

TABLE IV

Connections and Angular Displacement for
Null Voltage Test and Interaxis Error Test A

Null Voltage Test

Primary N
Unit Veltage Across Terminals |At Electrical Angles Positions

kKotor R1-R3 S2 to S& 0° and 180°¢
Excrited S1 to S3 90° ard 270°

R2-R4 S1 to §3 0°® and 180°
S2 to S4 90° and 270°

R2 to R4 0° and 180°
Rl to R3 90° and 270°

§2-S4 Rl to R3 0° and 180°
R2 to R4 90° and 270°

—
-
N

-

K+ator S1-583
bxc1ted

RS S

Lo

~NuvlwE v iw
[e o B« 08 BF SRS I Moo Be 0 IR S

-

¥
1

4,6,.10 Perpendicularity of axes.,- The resolver shall be mounted in a
test stand capable of positioning the resolver rotor to any given angle
within 15 seconds of are. One of the applicable pairs of primary terminals
listed in Table IV shall be energized according to 4.2.2 and 4.2.4. The
rotor shall be positioned to the angles specified in Table IV. t each
positio~ tte rotor shall be adiusted to the nearest null and the angle
indicated by the fest stand noted. The test shall be repeated, except

ro

t
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t-at th¢ other applicable pair of primary terminals snall pe ¢~ -1 1z
Tne algebvraic aifference vetween the deviations from the tabula.cd an,.t.
4t the varlous positions indicate tne interaxis errors as rollows.
Secondary winding; Positions 1 and 3, 2 and 4, 5 ana 7, b and 8.
Primary windings; Positions 1 and 7, 2 and 8, 3 and &, & and 5.
Resolver, Positions 1 and 5, 2 and 6, 3 and 7, 4 and 8.

Perpendicularity of axes shall be in accordance with 3.5.17,

4&.6.11 Transformation ratio test,

4%.6.11.1 Rotor excitea.- The resolver, mounted in the apoulicablr

test fixrure spown 1n Figure 19 or 20, shall be energized at terminais
R1-RJ under trne zest conditions of 4,2,2 and 4.2.4. The output at
terminals S1-£2 shall be measured at the position of maximum coupling
nearest resolver zero. The measuring instrument used shall indicate I:.
tms voltage of the fundamental frequency, and shall not alter the open
circult secondary voltage by more than 0.1 percent. The rotor shall oe
turned 90 degreces counterclockwise, and the output at terminals S2-5-
measured at the nearest position of maximum coupling. The resclver sis
ber be energirzad at termirals RZ2-a4. The ouiputs at S2-54 ang «t &1 .
shall be measured at the positions of maximum coupling nearest O dzgTe..
nd 90 cegrees respectively. The ratios of output voltages to inpst
voltages are the transformation ratios of the pairs of windings. The
rransformation ratio of sach set of windings shall be in accordance w .¢.
3,.5.14,

-

4,6.11.2 tator excitec.- Test conditioas of 4,11.1 applies ior
stator excitea resolvers, except that the following substitutions sna_.
pe maace when connectinyg terminals, S1-S3 for R1-R3, $2-584 for RZ2-R4,
R1-R3 for S1-S3, and R2-R4 for S2«584.

4,6.,11.3 Variation with input voltapge,- The transformation rat:ios
shall be found according to the applicable test conditions of 4.6.11.,°
+.6.11.2 and 4.6.11.4 using the maximum and minimumr input voltages
specified 1n the aoplicable specification sheet. The variation in trars-
formation ratios shall be in accordance witn 3.5.14.1.

4.6.,11.4 Equality of transformation ratio,.,~ The maximum aiffererc.
between transfermation ratios measured in 4.6.11.1 or 4.6.11.2 as
applicable and 4.6.11.4 shall be 1n accordance with 3.5.14.2.

4.6.12 Nominal phase shift test.




MII -R-14396A (ML)

4 b 12,1 Rotor excited.- The resclver shall be energizec at terminal-
Ti="> el fne condifions of 4,.0.2 and 4.2.4 witn terminals RI-R4 shorter
anc terminals S'-3 and S2-S4 cpen, The rote: shall be turned zZo c.e
pocitrion ¢f maimum coupling between windings R1-R3 and S$2-S4 nearest -
0 cepgrees. The pnase shitt shall be measured at terminals $2-8/ to an
wccuracy of + 1.0 degree, «4ith an 1nstrument naving an impeaance of no:
less t ¢~ that of a 500,000 ohm resistance shunted by a 3C pF (picofaraas?
cavacitance. Phase shift shall be ir accordance with 3.35.13,.1.

£ 12 2 Phase shift variation with posit:on.- Using the same t=ct
cet.r ar 4.56.12.1 tne ophase shift shall be measurea at 43° increments
arrinz on2 full revolution. Phase shift snall be meastred at 109 citner
~rce ~7 tne 09 or 1807 position. Phase shifr variation with rotatior snall
‘e .n accoraance with 3.5.13.7

L.06 12,3 Phase shift vartation with voltage.- Using the same test
setup as¢ 4.6,12,1, the phase shift shall be measured at the first position
{ maximim coupling, at the minimum and maximum operating voltages spec:-

zd .. the applicdable specification sheet. Pnase shifr wvar:iation with
11out voltagze shall be in accordance witbh 3.5.13.3.

+

f.A 12,4 Statoer eacited.- Test conaitions 4.6,12.1, 4.6.12,2 and
4.6.12.3 apprlies for stator excited resolvers except that tre following
substitutions shall be made when connecting terminals; $1-53 for R1-R3,
$2-84 fer RI-R4, R1-R3 for S1-S3, and RZ-R4 for 82-84.

4,6.13 Tunction error test,

« 6,13,1 Stctor excited.- Tne resolver shall pe mounted 1n a test
™ v o2n car wncicate the angalar position o1 tne rotor within (>
teconds of are. Energize terminals S1-53 in accordance with 4.2.2 and

-0 204 Alrgn the shaft index approximately witn the arrow stamped on the
trame. Set the rotor exactly at resolver zero by obtaining a null across
terrinals RZ-R4 using the circuit shown in Figure 17. The resolver shall
ne connected i1nto the test circuit as shown in Figure 16, or a similar
circuit acceptable to the procuring activity. Rotate the rotor to the 9C
d-gree {phhyeical angle) position, set tne readout variable transformer

to 100 vercert. Adjust the normalizing variable transfcrmer and the phase
st.fter until the minimum null appears across the phase sensitive null
detector  The phase shifter and normalizing variable transformer snall
not pe readjusted tnroughout the remainder of the test. Starting at zero
the output shall be measured at 5 degree (nhysical angle) intervals up to
and 1nciuding 180 degrees. The output shall be measured by the reading
on the readout variable transformer, when it is adjusted to indicate a
null on the phase sensitive null detector. The difference between the
readins at each pos.ition and tne sine of tne rotor angle, espressed as a
oercentave of ma imur cutput, 1 the furction error. Tre test shall be
ripcated, escept that tne following terminal suostitutroas shall be nade
wrer mabinz connectiors, S2-S4 for S1-S3, and RL-R3 for R2-R4. The
<unctieor error at amy position shall be in accordence with 3,5, 8,



Ti-R-1«3bns ¥°

NORMALIZING
VARIABLE
TRANSFORMER

E SENSITIVE

~
AS
LNU‘LL DETECTOR j

Figure 16

4.6.13.2 Rotor excited.- Test conditions of 4.b6.13.1 applies {ox
that the following terminal substizutio-

for £2-¢¢,

rotor excited resolvers, except
snail be mede wnen making connections, R1-R3 for S§1-83, R2-R{4
S1-383 for RI1-R3, and $2-54 for R2-R4., Trigure 18 shall be used to find

1esolver zero,

e}

Standard Test Voltage
and Frecao. {(See 4.2,2)

Figure 17

R1 S1

—

Stanaard Test Veoltage
and Freq. (See 4.2.2)

w
w
O8]

Figuie 18
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Yo6,14 Shift of resolver zero tesc.

“.o.l-.1 Witnh voltace variations.- The resolver saall be rountea .
an anygular test stard capable of positioning the resclver rotor to> any
siver angle within 15 seconds ol arc. Tue :csolver shill ho corected
into tte applicable test circurt of Figure 7 or &  Thoe resolver ard
Lese stand shall ne zeroed for the test voltace and frequency specil.cn
ir ‘te applicable specification sheet, Tne i1esolver ctall also be
zerccd at the —ravimum and minimum operating voltages specificed, 2rd tne
shi1ft 1n resolvcr zero recorded for each voltage. Shift in resolver
Zfre with yeltage varsration shall be in accorgance with 3,5,19,

3 6.14,2 Wi freguency variations, - The fcregoing test sna:1 be
repeated, except that the volrage shatl be held at the cpecified appl:i-
cable csoltage and the resolver szhall se zeroed at the operating Irequorev
~10/., ana at the operating frequency + 1J percent. The shift in rescuiver
cere shall be recorded for each frequency. Shift in resolver zero with
frequeney variation shall be in acecordance wit~ 3.5.19,

th
-
r

4.6.1% Compensation.

4.6.15.1 XNull voltage.~ When the resclver is connected as ghown 1in

1gures 21 and 22, the reading of the null meter shall conferri to 3.5.15.1,

K/

. VULTAGE + .5%
N FREQ + .5%

R4 o2

N

R3

Figure 21

!

VOLTAGE + .5% I K2

SREG  + .5%

iSf

Figure 22

28
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When the resolver Ly comiected &s shovwhn

M

4 £.,325,2 Winding phase.
¢ grec 2+ and 4, che rTeading of the voltmeter shall counform o 3.5..2 -
o
—
—YMJI
St ¢t
A VOLTAGE + 1%
RATED FREQ- + 1%

PEST VOLIAGE = 1%

R

-

R4

LQQ_@ ey,
e

K3

PRY
R

=
p

couality of compensating windings.- When tne resolver 1s

connected as shown in Figure 25, tne reaaing of the aull metev snal. cons

RATED FREQ. + 1%
¥
|
e
Figure 24
4 6.15.3
form to 3.5.15.3.
|
|
{
{
4

0

[TST VOLTAGE *
RATED FREQ. +

. SO/D
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MIL-R-14346A(MU)

4,6 15,4 Compensating resistor.,- When applicaple, the compensatine
re<isior ~ha:r. pe caecxed for the proper velue, mdte.cid-, 1d te Tunal
mareine~, s ~necified (see 3.5.15.4).

.t

6 huoh potential.- Unless otherwise specif.ed, the high pctertin
4

3 ~
+ [&]
tegt voltacs charl be in accordance with Table ¢

TABLE V
- - = {
Lt Sice Location Test Voltage (rms) 2
— - T " - I
|
13 winding to frame S00
'e between isolated wind.ngs 500
2 winding to frdame 900
23 between 1solated windings 507

The reliative humadity for this test shall not be less than 50%. After
the recr veoltage has heen racsed slowly (apnrovimatelv 100 volts per
2co d) to rthe specified value and held at that value fer one minute,
tne re-clver snall mecet the requirements cf 3,5,5. This test shall be
madidtely .ollowed by the Insulation Reslstance Test, 4,c.17.,

% 6.17 Insulation resistance.- The insulation resistance test shall
be made by means of 2 megohm bridge (or any other approved means) with a
a.c. test voltaze of 400 volts appliea betweer windings and between
vindlngs ana case. The value of 1insulation resistance shall coniorm to
25 6.

4.6.12 Dielectric test.- The resolver primarv shall be energized ac
-1dicated 1n Tab.e VI watr tvice the rated frecusnecy and with ne load op
the secondaries.,

TABLE VI
r Tyvpe Jrt ? Primary Terminals Primary Voltage Shorted
L, ! ! + 57 + Termunals
Rot o1 cnergied R1-R3 E 1.4 max. input | R1 to R2
Stator energized | S1-83 f 1.4 max. input S1 to 82
% S3 to S4
23R6RY j S1-83 f 2 max 1nput i None

After the ~haft has been rotated at least one revolution at less than 5
rpm, the rescolver snall meet the requirements of 3,5.6.

= ~t voltage mav be either 60 or 490 cveler
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4.0,19 Radio morse.- Tne resoiver shall be erergized as i..icated
v Tanle VIL avd +ts rotor rocatea at 1150 = 50 rpm  The rod antenna .
a noise meter shall be placed within 3 + .3 feet of the resclver orushes
and the noise level measured at no less than twu treqaencles in edch ol
the pands between 0.15 and 130 megacrcles. The noise level snali not
exceed the requirements of 3,5.21.

+.6.20 Temperature rise.- The unit under test shall be clamped in -r
aluminum plate in accordance with Figures 19 or 20 in & space which 1s
tree from drafts (velocity less than I ft/sec) and 1n an ambient tempera-
ture of 22,0 + 3.0°C (75 + 10°9F). Connections shall be in accordance
with Figure 26 and Table VIII.

TABLE VII
( Type Unit Primary Primary Voltage Shorted Secondar
3 + 5% Terminals Loading
iRotor energized R1-R3 .707 max. 1nput | R1-R2 open
! S1-s2 1000 ,
{Stator energized S1-53 ,707 max. input S3-S4 f ohms ca.
[ 1000
l23R6R4 s1-83 | max. inout t Norne ; oartis ez
ENERGIZE MEASURE
- \T\\\ —
i T I B ™
& !
TEST VOLTAGE = 1% ' DPDT WHEATSTONE
RATED FREQ. + 1% | BRIDGE
i
¢
i
L o . -
XY
Figure 26
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1

TABLE VIII
i Tyvpe Lnit } Primary Shorcing X-Y ! voltage
1 i Connection f
ot or cur, 1scd Ri~R2 Ri-RJ3 ! 707 mar. input
e — 71 -
lstatvr cnergized §1-82 S1-83 : .707 max. 1apal =
) S$3-S4 S1-s3 | |
ZIP6R& Nerne sl-s3 i nar. imput

With rhe swizch 1n "™easure” position, the resistance (Re) of the speco-
fiea resolve: windings shall be determined oy means of a Wheatstone
Bridge. The ambient temperaiLure snall be recorded focr this resistance
value with a tnermometer (accurate to 1°C) placed within 6 + 1 1nches of
tne unit, With the switch in "Energize' position, tne unit shall be
eaciied for aw least 5 hours, The ambient temperature shall be recordecd
«4r'y oac 4t the beginring of the test. At the econclosion ¢ the cxelta

tion pcriod, as many resistance readings as pcesible are obtained withip
“he first 100 seconds of coolarz, A vesiscince-time c.rv: cac be
extrapolated to obtain the resistance due tc temperature rise (Rn). The
te

mperature rise can be calculated {rom tne following equation

AT = (234.5 + tc) (B2 - 1) - Atc
Re
whereoe AT = temperature rise (see 3,1l)
Re = resistance of wircing measured at peginning of test (tc)
tc = 1rnmitial ambient tcmperaturs (OC)
Atc = average of 21l amb-ent temperatures minus the :nitial
ambient (°C)
Rn = resistance of winding measured at end of test

nOIm Any approved Temperature rise test can de used in lieu of tne
specified test.

4 o 21 Low terweratare operating.- The tests of Table IX snall be

repcatea at -55,09C (-0SYF), (See 3.6.5),

TABLE IX
Test Paragraph
Perpendicularity of axes 4.6.10 :
!Null voltage 4.6.9
i
"Trans{ &.6. |
Transformation ratic i 6.11




TarLE [X (Conc'd.)

MIL=R~la340n M.

r —~

[ Test ‘ Paragraph ]
hominal phase srifc } 4,6,12 .
Function ervor Jdna chase shift variation f 4,6.12.2 and 4.6.13 o
High potential 7v*4.6,16 .
Insulation resistance 4.6.17 j
iDielectric 4.6.18

[Fr1cl10n torgue Aj 4.6.2

».0.22 High temperature operatirg.- Tne tests of Table X shall oc

repeated at 55°C (125°F). (Sce 3,6.5),

TABLE X
— .
| Test Paragraph
gg,roen::culer:r} cf anes +.0.10
lwull voitage 1 4.6.9
[ -
‘Transformation ratio 4.6.11
o §
iNominai pnase snift 4.6,12 4

{functlon error and phase shift variation

4.6.12.2 and 4.6.13

L -~

ICocat o

4.6,23 E:tveme temperature.- The tests of Table XI shall be
at 1239C (2509F) after a four nour period of temperature stapilizat:or
(see 3.6.3).
TABLE X1

ﬁ Test Paragraph

Migh potentiral 46,16

;nsulatxon resistance 4.6.17

4.6.18 -

Dielcctric

_

33
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L.6.24 Vibration test.- The resolver shall be mounted rigidly to a
v.boation sfang «its the shaft vertical, «ts extended end at e potton
and frze tec rotate. Tne unit shall pe energized and loaded as indicated
in Table VII and Figure 27 and then vibrated simultanecusly in the
vertical and horizontal directions with & sinusoidal total amplitude of
0 10 4 0.02 inches. The frequency of vibration shall vary linearly f~om

10 cpg to 60 cps with a period of one minute The total time of vibration
shall be 8 hours + i5 minutes. Periodic checks of orush-slip ring
contin.ity saall be measured (see 4.6.1) durirg this test with the
p1.mary escitation and rotor loads disconnected. (Contacts '®" and 'c
o7 LISI saltch are not used for rotor excited units). After the test
tre rolor and beartings shall be removed and cxarined for conformance
with 3.6.2,

4 6.!5 Shock.- The resolver shall be mounted in accordance with
vethoud 202 of MIL-STD-2C2, and energized and lozded as indicated in
Table VII. Tne unit shall bpe subjected to 6 blows of 100 G each; 3
~leows shall pe struch wath the shafs wvertical. 1ts extended end at the
Fotto, znd free te rotate, 3 blows shal. pe struck w.th tte shaflt
herizontal and free to rotate after which resclvers shall conform to 3.6.3.

4,6 26 Enaurance.- All units submizted for testc chall be given 2
continuous endurarce run of 1000 + 10 hours at t150 + 50 rpm while energizec
and loadec¢ 2s indicated in Table VII. The first 64 hours of this test
shall be madc at a temperature of =-25°C (-15°F) with the shaft of the unit
horizontal. The next 96 hours of the test shall be made at a temperature
of 55°C (l250F) and operated 1n each of the following positions for 24
nouTs

(a) Shaft vertical, upward

(b) Shaft inclined 45% upward
{c) Shaft inclined 45" downward
(dy Shaft vertaical, downward

The remairing time of the test shall be consumed by running the unit with
the shaft horizontal and at room temperature. The units shall then be
drsascembled and checked for conformance to 3.6.1.

4.6,27 Retests.- After all preceding tests have been completed, the
following tests shall be repeated: 4.6.8, 4.6.9, 4.6.10; 4.6.11.3 4.6 12,
4,.6.13, 4.6.15 and 4.6.16.

4.6,28 Humiditv.- The resolver shall be subjected to the humidity
test in accordance with Method 103 of MIL-STD-202, test condition A.
Aftcer the test, the rotor, bearings, and tearing shields shall be removed
and examined for evidence of rust, blistering varnish condensates or
cocrosion (see 3 6).

RS
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4,7 Inspection of preparation for delaivery.- Inspection for the
preservation, packaging, packing and marking for snipment and storage
suall be i1n accordance with the requirements of Section 5.

5. PREPARATION FOR DELIVERY

5 1 Packaging, packing and marking.- Each resolver shall be packagecd,
packed and marked in accordance with MIL-P-12134.

6. NOTES

6.1 Intended use.- Resolvers covered by this specificatior are
intended for use in military systems for fire control, radar, navigatiocr,
gurded missiles and other applications requiring precision 1n transmissiosl
or conversion of angular data. Resolvers covered by this specification
are intended for maintenance support of in-service material onl: For
resolvers applicable to new material design see MIL-R-23417
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6.2 Ordering data.- Pro.urement documents should specify the

followany

(a) Title, number anc date of this specification.

(b) Type desiguation and nowenclaturc.

(¢c) 1f contiact number is required on identification plate.

(d) Seclection ot applicable levels of preservation, packaging
and packing,

5.3 Definitioas.- Technical terms usea in this document are delined
-n MIL-R~-23417,

6.4 Cross-refercnce between experimental or company designation and
type 4esignaclon.

Experimental or Compavy

Designation Type Designation
15R84!L 12F7N4
23R54 23R8BNL
23RS4A *23R3NG
23RS4B 23R6R4
2 JRS4C 23R32N4
23RS4D 23R32W4
23RS6 23R6N6
23RS6A 23R9NS
23RS568B 23R11RS

to

*Zero positien 90° clockwise from position established in 3.3.1.

Custodian Preparing activity
Army - MU Army - MU

Project No. 5950-A033Y
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